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INSTRUCTIONS:  
 
Please answer ALL QUESTIONS. Each answer should be in the form of a 
comprehensive essay, with sketches and diagrams where these may be appropriate to 
enhance your answer. Alternatively you may provide your answer in point form.  
 
The use of a calculator is permitted – you may not use your mobile phone as a 
calculator 
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QUESTION 1 
 
1. With the aid of the following graphs: 
 
1.1. Explain the concepts of capacity factor, overnight costs and levelised 
costs - Include in your explanation information on particular 
technologies, trends, inputs, difference between 
conventional/unconventional technologies, challenges with using these 
methods, advantages and disadvantages. 
 
1.2. Interrogate the capacity factor and costs of nuclear, gas and coal. Which 
technology/technologies are better suited for South Africa? 
 
[27.5%] 
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QUESTION 2 
 
Explain the theory of economies of scale given the cost of solar PV over the last 
decade in South Africa. In your explanation include a definition of the theory, the solar 
PV tariffs in the concluded rounds of the REIPPPP and the installed capacity of solar 
PV in South Africa over the last decade. 
[27.5 %] 
QUESTION 3 
 
Soweto’s Billing Crisis 
 
You are the CEO of Eskom and your job is to ensure profitability whilst providing 
South Africa with electricity. South Africa is in an electricity crisis at the moment. The 
Soweto debt to Eskom is around R7 – 8 billion with a compounding annual growth. 
The environment is political charged over end above the imminent municipal elections 
in 2016. Political leaders are consistently indecisive on this matter.  
 
What should Eskom do?  
    
NOTE:  
 
The main thrust is to present a number of solution options to the ESKOM Board and 
thereafter government such that it can make an informed choice of the optimal 
solution.   
 
Any decision will have implications of a national dimension given that there are other 
communities that also or may (in the future) owe ESKOM.     
[15%] 
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QUESTION 4 
 
Calculations – Show Formula:    
     
4.1. Calculate the capacity factor for a gas fired unit: 
- 365 days a year 
- 24 hours a day 
- Power rating of 1300 kW 
- Actual output 2 628 000 kWh 
 
4.2. Convert the MW produced by a CSP plant to MWh 
- 75MW 
- 365 days a year 
- 16 hours a day of operation 
[5 %] 
 
 
 
QUESTION 5 
 
As the power engineer for Moloko Developers you have been tasked with 
developing a project for the coal IPP bid submission.  
 
Project information: 
Moloko Coal power station will be a 500 MW plant whose location is yet to be 
determined. There are 2 possible locations - located in Mpumalanga adjacent to 
Majuba Power Station or Free State adjacent to Lethabo Power Station. The coal 
supply will be determined by the final location, however for a 500MW plant 160 000 
tonnes will be required per month. 
 
As part of preparation for presentation to senior management to finalise the decision 
for the location give reasons for your recommended plant location whilst considering 
the following factors: 
 
 Capacity factor, overnight costs, levelised costs (assume advanced coal) 
 Coal supply, coal quality (CV), boiler design 
 Environmental considerations 
 Legal (policies, regulation) 
 Transmission and connections, network availability 
 Access to water and plant requirements for water 
 Proposed tariff 
 Offtaker 
[25%] 
 
 
        TOTAL [100%] 
 
 
 
